Background: Inflammation and degeneration are the two edged swords that impale a pulmonary system with the maladies like asthma and idiopathic pulmonary fibrosis. To explore critical role players that orchestrate the etiology and pathogenesis of these diseases, we used various lung disease models in mice in specific genetic knockout templates.
Introduction
Inflammation is meant to re-establish a shift in the body's homeostatic balance. Acute inflammation is the initial response to harmful stimuli and is achieved by the increased movement of plasma and leukocytes from blood into injured tissues concomitant with a cascade of biochemical events involving the systemic role of vascular and immune system and local role of other tissue specific cells within the injured tissue (ZF, 2007) . Prolonged inflammation or chronic inflammation, leads to a progressive shift in the type of cells present at the site of inflammation and is characterized by simultaneous destruction and healing of the tissue from the inflammatory process. This is characterized by concurrent active inflammation, tissue destruction, and attempts at repair and may not be typically characterized by the aforementioned classic signs of acute inflammation.
Instead, chronically inflamed tissue is characterized by the infiltration of mononuclear immune cells (monocytes, macrophages, lymphocytes, and plasma cells), tissue destruction, and attempts at healing, which include angiogenesis and fibrosis (Yang, 2006) . Asthma and COPD although differ significantly in their underlying etiology, involve similar inflammatory changes in the respiratory tract. While the specific nature and the reversibility of these processes largely differ in each entity and disease stage, both are characterized by lung inflammation; though patients with asthma suffer largely from reversible airflow obstruction, whereas patients with COPD experience a continuous decline in lung function as disease progresses (Davidson et al., 2010) . By 2020 India alone will account for 18% of the 8.4 million tobacco related deaths globally (Sharma P, 2009 ).
In China, COPD is one of the high frequency causes of death followed closely by Ischemic heart disease and cardiovascular disease (Broide et al., 1998) .
Inflammation is therefore key to etiology of most respiratory disorders and while it is critical for the body's defence against infections and tissue damage, it has increasingly become clear that there is a fine balance between the beneficial effects of inflammation cascades and potential for tissue destruction in the long term. If they are not controlled or resolved, inflammation cascades lead to development of diseases such as chronic asthma, rheumatoid arthritis, psoriasis, multiple sclerosis and inflammatory bowel disease (Takizawa, 2007) . (Czarnobilska E, 2005; Murphy, 2010) . Both cells from among the circulating leukocytes such as Th2 lymphocytes, mature plasma cells expressing IgE, eosinophils (Murphy, 2010) (NF)-κB and activator protein-1 that increase transcription of proinflammatory genes (Erlandsen et al., 1993) . Acute exacerbations have a direct effect on disease progression by accelerating loss of lung functional though the inflammatory response at exacerbation is variable and may depend in part on the etiologic agent (Poole, 2001; Troosters et al., 2010) . Current therapies for COPD exacerbations are of limited effectiveness (Rennard et al., 2007) .
Rational treatment depends on understanding the underlying disease process and there have been recent advances in understanding the cellular and molecular mechanisms that may be involved (Rennard et al., 2007 (Calverley et al., 2007) . Targeting oxidative damage using antioxidants such as N-acetylcysteine as shown efficacy in chronic bronchitis (Erlandsen et al., 1993) but is relatively ineffective in established COPD (Holgate, 2007) .
Targeting TNF-to ameliorate inflammation has also been disappointing (Cushley et al., 1983; Nakajima, 1994) . The use of inhaled steroids combined with longacting β2 agonists to reduce exacerbation rates in more severe disease is now widely accepted, but their effects on mortality are still in doubt (Laberge et al., 1995) and presently there are no effective strategies beyond smoking cessation to slow disease progression in horizon (Schneider et al., 1999) . These data suggest that even relatively modest immunomodulators such as inhaled corticosteroids might further impact on local immunity already damaged by chronic inflammation and remodelling, rendering individuals to some degree more vulnerable to significant infections (Chin, 1997) . Key to effective COPD therapy is prevention of loss of alveolar smooth muscle elasticity which is irreversible by early diagnosis and more effective intervention which is currently virtually non-existent.
It is with an objective to identify targets that conventional therapy has obviously overlooked or underrated, that the pattern of cellular traffic is being studied under various patho-physiological situations. A number of genetic knockout models of mice were used and tissue specific (lung) inflammation under asthmatic (Th1-driven) condition was explored and immune cell traffic from their site of poiesis to their site of pathophysiological manifestation were studied (Henderson et al., 1997) .
In our work with various genotype knockout models of mice, the data generated and interpreted from 
Materials-Methods
Animals C57BL6 mice were used as described previously (Banerjee, 2014; Banerjee and Henderson, 2012a; Banerjee and Henderson, 2012b; Banerjee and Henderson, 2013; Banerjee et al., 2009; Banerjee et al., 2012; Banerjee et al., 2008; Ray Banerjee, 2011a; Ray Banerjee, 2011b; Ulyanova et al., 2007 Cell number refers to that obtained from lavage of both lungs/mouse.
Lung parenchyma
Lung mincing and digestion was performed after lavage as described previously with 100u/ml collagenase for 1 hr at 37 0 C, and filtered through a 60# sieve (Sigma).
All numbers mentioned in this paper refer to cells obtained from one lung/mouse.
Lung histology
Lungs of other animals of same group were were fixed in 4% paraformaldehyde overnight at 4 0 C. The tissues were embedded in paraffin and cut into 5 m However, it is notable that CD8+cells were at very low levels in thymus and lower than controls, in contrast to levels in PB (w1.9:1).
Traffic between primary and secondary lymphoid tissue As regards the secondary lymphoid organs and tissues, the first to be considered was CLN as it is anatomically proximal to the lung. Table 9A Table 5 . Total count (Lymphoid and myeloid cells) in BALf. Number of cells in PLO and SLO and tissue were calculated as tC and DC by hemocytometric analysis in a standard Neubauer's Hemocytometer, DC was analyzed by double blind counting from H&E stained smears prepared in a cytospin (manufactured by Vision Scientific, South Korea, model Centurion Scientific C2 series) using Zeiss photo allotment and Axiostar plus software and by flow cytometry using BD flow cytometer (BD Accuri C6 cytometer) and analyzed by BD Accuri C6 software using monoclonal fluorochrome tagged antibody as mentioned in Materials & Methods. Table 7 . Total count (Lymphoid and myeloid cells) in trachea. Number of cells in PLO and SLO and tissue were calculated as tC and DC by hemocytometric analysis in a standard Neubauer's Hemocytometer, DC was analyzed by double blind counting from H&E stained smears prepared in a cytospin (manufactured by Vision Scientific, South Korea, model Centurion Scientific C2 series) using Zeiss photo allotment and Axiostar plus software and by flow cytometry using BD flow cytometer (BD Accuri C6 cytometer) and analyzed by BD Accuri C6 software using monoclonal fluorochrome tagged antibody as mentioned in Materials & Methods. Table 8 . Total count (Lymphoid and myeloid cells) in spleen. Number of cells in PLO and SLO and tissue were calculated as tC and DC by hemocytometric analysis in a standard Neubauer's Hemocytometer, DC was analyzed by double blind counting from H&E stained smears prepared in a cytospin using Zeiss photo allotment and Axiostar plus software and by flow cytometry using BD flow cytometer and analyzed by BD Accuri C6 software using monoclonal fluorochrome tagged antibody as mentioned in Materials & Methods. and repositioned such that ablation of α4 is compensated. Fig.4 however, unambiguously excludes BMC from such non-permissiveness to ablation ensuring a 100% αa free reconstitution. As seen in previous publications, (Banerjee et al., 2009; Banerjee et al., 2008; Ray Banerjee, 2007; Scott et al., 2003) , α4 has regulatory roles in mobilization, homing, and engraftment which explains their higher progenitor number in PLO (BM), circulation (PB), and spleen (SLO) in the KO groups but not appreciable numbers post OVA as was found in the WT (Fig. 5) . (Banerjee et al., 2009; Ray Banerjee, 2007; Ulyanova et al., 2007) . But what is interesting here is the complete separation of the cell traffic (direction and number) as evident from Tables 1-8 In other words there was induction of differentiation in situ.
As for the rate limiting steps which are key in cellular traffic resulting in onset and development of the actual disease, α4 was found to be a critical regulatory factor for myeloid cellular traffic compared to lymphoid.
( Table 1 ) Overall, both integrins seem to have regulatory roles in lymphoid and nonlymphoid cell migration to blood.
The number of cells in BALf is the most striking and as described in (Banerjee et al., 2009; Banerjee et al., 2008; Ray Banerjee, 2011b; Ulyanova et al., 2007) that while α4
principally controls sensitization and signaling, β2 mainly control the migration from lung parenchyma to interstitium without which onset of the asthma immunopathology cannot occur. Table 2 Table 3 reveals conclusively that although in α4-/-BM, synthesis and sequestration of T cells fall quite tremendously and post-OVA their number is amplified manifolds more than in WT. As mentioned in (Scott et al., 2003) , this may either be due to a lack of "settling down" on the stroma of the PLO or a genuine increase in synthesis of these cells but it certainly means that there is possibly no impairment in the upstream IL-4-IL-4R and IL-5-induced recruitment from bone marrow in its absence. Data shown in Table 7D coupled with data presented in Fig.6A highlight that α4 is probably key to the Th1-Th2 balance.
In Table 5 -7C, data shows that although IL-4/5 induced cell recruitment is probably still operative despite absence of β2-cells from these B cells, they are unable to cross the number threshold and therefore insufficient to mount a viable pathophysiological circuit. (Banerjee et al., 2008; Farrell, 2003; Lee et al., 2003; Ray Banerjee, 2007; Scott et al., 2003; Ulyanova et al., 2007; Weber et al., 1992) .
There may be a role for epithelial progenitors, circulating and niche-dwelling (Gomperts et al., 2006) which is beyond the scope of this paper and is being currently 
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